ABSTRACT Four objective tests to evaluate Raynaud's phenomena (RP) in workers exposed to handarm vibrations were applied on 23 exposed men with RP (vibration induced white finger 18, primary Raynaud's phenomenon 5), 56 exposed men without RP, and 15 male controls. Finger systolic blood pressure was measured by a cuff and strain gauge technique after combined body cooling and finger cooling during five minute ischaemia to 300, 15°, and 6°C. An attack of RP was detected as a zero pressure, FSP(0) test, whereas a pressure, reduced to a value below the normal 95% confidence limit at 60C, was regarded as an abnormal response, FSP(A) test. A hand cooling, preceded by 30 minute body precooling, was performed in water at 10°C during five minute ischaemia. The finger colours after hand cooling were evaluated by a directly visual inspection, FCV test, and by a blind assessment of slides of the photographed hand, FCS test. A medical interview was used as a method of reference. The sensitivity did not differ significantly between FSP(O) (74%), FCS (61%), and FCV (57%) (p > 0-10). FSP(A) had a significantly higher sensitivity (96%) and lower specificity (64%) than those of FCV and FCS (p < 0 0005) and of FSP (0) A medical interview is generally accepted for diagnosing Raynaud's phenomena (RP) in workers exposed to hand-arm vibrations. From the clinical and medicolegal points of view, however, objective diagnostic tests are needed. The main problem in objective diagnosis of RP is related to the episodic nature of vascular spasms that must be provoked under test conditions. The nosographic sensitivity of the classic cooling test, in which the finger colours are evaluated by visual inspection after hand cooling, varies considerably in workers exposed to vibration.'
hand-arm vibrations. From the clinical and medicolegal points of view, however, objective diagnostic tests are needed. The main problem in objective diagnosis of RP is related to the episodic nature of vascular spasms that must be provoked under test conditions. The nosographic sensitivity of the classic cooling test, in which the finger colours are evaluated by visual inspection after hand cooling, varies considerably in workers exposed to vibration.' Measurements of finger systolic blood pressure after finger cooling2 has been suggested34 to be superior to the hand cooling test but its value depends on which test criterion is used. The lower normal limit of the reduced pressure (FSP(A)) after finger cooling has been used as a criterion56 and has been compared with a hand cooling test in a single study. 6 Nevertheless, Accepted 22 June 1987 only a reduction in pressure to zero (FSP(O) criterion) detects an attack of RP with complete arterial closure.27 The FSP(O) test and the hand cooling testthat is, the finger colour test-have never been compared in the same population.
In the present study the following four objective tests were compared: FSP(O), FSP(A), a direct evaluation of finger colours by visual inspection of the cooled hand (FCV), and a blind evaluation of finger colours as seen on slides of the photographed cooled hand (FCS). As the generally accepted criterion, a medical interview was regarded as the method of reference. All tests were applied on 23 men exposed to vibration with RP, 56 exposed men without subjective finger symptoms, and 15 male controls.
Subjects and methods
All participants were guaranteed personal anonymity concerning their diagnoses and gave informed consent Diagnostic tests in Raynaud's phenomena in workers exposed to vibration: a comparative study to the study, which was approved by the local ethical committee. The vibration workers comprised 37 workers (21 The subjects were investigated in the supine position and dressed in indoor clothing after at least 10 minutes of rest with the fingers at heart level. Room temperature was, on average, 18°C. Body cooling was performed from 10 minutes before the measurements by a cooling blanket perfused with water at 8-12°C. In subjects with RP the finger most frequently displaying episodes of RP was studied. In the remaining subjects the same fingers (2-4 fingers) were used as in men with RP. Finger systolic blood pressure was measured by a cuff and strain gauge technique'2 after cooling the midphalanx during five minutes ischaemia2 to 300, 150, and 6°C.'3 The pressure at the lower two temperatures was expressed as a percentage of the pressure at 30°C (FSP%), corrected for changes in arterial blood pressure during the investigation.'3 An attack of RP7 was defined as a zero pressure at one of the two lower temperatures (FSP(0)).2 An abnormal vasoconstrictor response to cold, FSP(A), was defined as a FSP% below 58, which was the lower normal 95% confidence limit at 6°C in 20 controls never exposed to hand-arm vibrations.8'3 Arm systolic blood pressure was measured auscultatorily with a 12 cm broad cuff when the finger was thermostated at 30°C. 
Results
The diagnosis of RP was disagreed with in one of 37 forestry workers at interviews repeated with a five years interval (k = 0-94). This subject was classified as having VWF at the interview in 19788 but denied any actual or previous history of RP at the interview in 1983. The diagnosis was disagreed with in two of 94 subjects at repeated FCS evaluations (k = 0-93). Table 2 gives the sensitivity and specificity of the four objective tests. These values did not differ significantly between FSP(0), FCS, and FCV (p > 0 10). FSP(A) had a higher sensitivity and lower specificity than FCV and FCS (p < 0 0005) and FSP(0) (p < 0 05, one tailed) in exposed workers. The 
